Application of organotypic hippocampal culture for study of selective neuronal death.
The organotypic hippocampal culture model was established according to the Stoppini method. The transversal hippocampal slices from 7-day-old Wistar rats were cultured 14 days in vitro then subjected to acute metabolic stress induced either byglucose deprivation or by additional treatment with a chemical respiratory chain inhibitor-cyanide in 3 mM concentration. The rate of cell death was monitored up to several hours post-treatment in living tissue by propidium iodide staining or by a trypan-blue exclusion test. No signs of selective vulnerability of any particular hippocampal region or cellular layers to applied metabolic insults were found. Slices demonstrated total resistance even to prolonged (24 h) absence of glucose in the culture medium, whereas the cyanide caused death which was almost immediate and unspecific to any region cells. In contrast, induction of oxidative stress by hydrogen peroxide treatment resulted in concentration and time-dependent neuronal death preferentially observed in CA1 sector of pyramidal layer. Both clinical and experimental studies confirm that the hippocampus, and particularly its CA1 sub-field, is exceptionally vulnerable to ischaemic and other brain injuries. The causative role of free radical generation and the resulting oxidative stress have been widely discussed in these pathologies. Our results imply that CA1 pyramidal cells do not differ from the other hippocampal neurones in their reaction to metabolic stress. On the contrary, and from mainly unknown reasons, these CA1 neurones are extremely sensitive to the reactive oxygen-triggered damage.